Scombroid fish poisoning is a mild to moderate form of food poisoning caused by eating spoiled or bacterial contaminated fish after capture or during subsequent handling and storage. Its symptoms are similar to those of fish allergy though it gives negative results to allergy tests. Because of that, most clinicians misdiagnose scombroid or histamine fish poisoning, and erroneously advise their patients never to eat the same fish again. A prospective descriptive cross-sectional study was carried out to assess the contributing factors of scombroid fish poisoning among fish consumers and health care personnel residents in Dar es Salaam. Results showed 49.6% of fish consumers and 60% of health care workers were aware of scombroid fish poisoning. Among those with awareness, 2.2% of fish consumers had average knowledge and the remainder had low knowledge, while 6.3% of health care workers had good knowledge, and 42.9% and 50.8% had average to low knowledge, respectively. Mackerel was frequently listed among the scombroid fish associated with scombroid fish poisoning followed by tuna and king fish. Rashes (59%), diarrhoea (21.6%) and skin itching (19.4%) were the frequently mentioned symptoms by respondents. Aggressive health promotion interventions should be designed and implemented to increase awareness of histamine fish poisoning to general public including the health care personnel.
Introduction
Scombroid fish poisoning is a mild to moderate form of food poisoning caused by eating spoiled or bacterial contaminated fish after capture or during subsequent handling and storage [1] [2] . This may also occur after consuming fresh, frozen or tinned fish products which contain high amounts of histamine (≥0.005% w/w) [3] [4] [5] . Tuna and mackerel, members of the family Scombroidae, and sardines have high level of histidine and are therefore more likely to be implicated in allergic reactions [6] [7] . Histamine which is the source of fish poisoning is not present in the fresh scombroid fishes, however, it is formed as temperatures rise during storage. There is no production of histamine in fishes at 0˚C [8] .
Prevention from scombroid fish poisoning or histamine fish poisoning (HFP) needs much attention because histamine is neither destroyed by heat or cold.
Hence cooking and smoking will not destroy the toxin similarly freezing and canning [1] [2] . As reported by Bulula et al. in his Master of Pharmacy dissertation [9] , histamine poisoning is prevented by increasing care in handling fishes together with adequate refrigeration at or below 4˚C (40˚F) at all times. Nonetheless in the community, fish poisoning can be reduced by rejection of fresh fish kept at >4˚C at delivery and has already developed bad odour [9] . Fresh fish should be used within 48 hours at refrigerated temperatures [1] .
The symptoms of scombroid fish poisoning can be very similar to severe allergic reactions and can occur rapidly within ten minutes to four hours of ingestion of an intoxicated fish. These may include: headache, giddiness/dizziness, nausea and vomiting, stomach aches/abdominal cramps, diarrhoea, blushes in the face, swallowing difficulties, low blood pressure, skin itching, body swellings, a burning/tingling sensation in/or around the mouth, rash and/or swelling over the chest/and or neck and diarrhoea [4] [7] [8] [10] [11] [12] . Rapid onset is one of the reasons that scombroid poisoning may be reported more often than many other food poisonings which react much slower [1] . Most of the fish poisoning symptoms usually last for approximately four to six hours and rarely exceed one to two days [1] [13] .
Incidents and/or outbreaks of histamine poisonings have been reported in various places whenever raw spoiled fish were eaten. In Switzerland for 25 years (1966-1991), a total of 76 incidents after intake of tuna fish were reported to Swiss Toxicological Information Centre [14] . From 1976 to 1986, 258 incidents of suspected scombroid fish poisoning were reported in Britain. Histamine analysis was carried out on 240 fish samples from these incidents, and 101 were found to contain greater than 50 ppm histamine [15] . In North Carolina (USA) from 1994 to 1997 an average of 2 cases annually were reported and from July 1998 to February 1999, a total of 22 cases of histamine fish poisoning were reported [16] . Between 1992 and 1999, 10% of the infectious intestinal disease outbreaks reported to the Communicable Disease Surveillance Centre (USA) were associated with fish and about half of them to HFP [17] . Outbreaks of HFP to 378 patients suffering from Tuberculosis (TB) whom were on isoniazid (INH) 
Sample Size Determination
This was determined based on estimating the prevalence of fish associated allergic reactions among residents in Dar es Salaam by using the following statistical formula:
where N = required sample size; W = margin of error (standard value of 0.05); P = estimated prevalence (0.5); Z = confidence interval level at 95% (standard value of 1.96).
Hence, number of participants (N) = (1.96/0.05) 2 × 0.5 × 0.5 = 384.16 which approximate to 385 participants [22] .
Data Collection Methods
Data were collected using structured questionnaires (Appendix I and Appendix II) as previous reported [9] . These questionnaires were pretested and improved fish icing importance were designed for fish consumers to assess their knowledge [9] . For health providers twenty pre-set statements describing symptoms, signs and causes of HFP, and additional ten statements for management of histamine fish poisoning were used to gather information. Participants were asked to give their response to these pre-set questions by writing "Yes", or "No" to the answer.
Each correct response scored one and incorrect response scored zero. Knowledge of scombroid fish poisoning among health care personnel and fish consumers was assessed by score marks. Those who score questions >70% were considered to have good knowledge, 40% -69% average knowledge and <40% low knowledge [9] .
Data Analysis Plan
Questionnaires were checked and edited for any inconsistence or discrepancies.
Data collected was coded, entered, cleaned and analysed using the "Statistical Package for Social Sciences" (SPSS) software version 17 (SPSS Inc., Chicago, IL, USA). Results were summarized using descriptive statistics such as frequency distribution, mean, bar charts, and cross tabulation whenever necessary and a 
Ethical Consideration
All participants were interviewed only after getting their written informed consent. They were informed on the objectives of the study, confidentiality of the information they provide and that their participation was voluntary.
Results and Discussion
A total of 105 health care personnel with different back ground training and 280 fish consumer, male and female of different age groups participated in this study (Table 1) . The results showed that awareness of scombroid fish poisoning among fish consumers interviewed was 49.6% and significantly (P < 0.005) associated with the method of preparation but insignificantly associated with sex (P = 0.153), age group (P = 0.156) and frequency of eating fish (P = 0.238) ( Table 1) . Among fish consumers with awareness, 73.4% stopped eating the same type of fish on fearing to re-encounter similar problems as advised by their clinicians. However, the awareness among health care providers was 60% and significantly associated with the profession status (P < 0.005) and insignificantly associated with sex (P > 0.05).
All respondents with awareness of scombroid fish poisoning responded to the pre-set questions assessing specific knowledge. Health care providers on a 20-point question-scale pertaining to knowledge of signs, symptoms and management recorded a mean score of 9.91 (standard Error of Mean (SEM) 0.285), well below average score. The fish consumers pertaining to signs and symptoms recorded a mean score of 2.24 (SEM 0.088) on a 10-point question-scale.
The study showed that about 32 (50.8%) of the health care providers had low knowledge, 27 (42.9%) had average knowledge and 4 (6.3%) had good knowledge of scombroid fish poisoning (Figure 1 ). Among those with low knowledge, medical students were 40.6% and nursing officers 31.25%. Physicians (specialists) were the only group with good knowledge (100%) among all respondents. (Figure 2 ). Fish consumer, 136 (97.8%) had low knowledge and 3 (2.2%) had average knowledge. For those with low knowledge category, male was 88 (64.7%) and female 48 (35.3%). The study also showed that 74 (53.2%) of the fish consumers mentioned the cause of fish associated allergic reaction was due to the body naturally being allergic to the fish, 33 (23.7%) said could be to eating spoiled fish that have poison (high histamine) and 32 (23%) responded don't know the cause. Fish consumers when asked for the importance of fish icing, 86.3% indicated it's of benefit for prevention of fish spoilage and 13.7% said had no benefit rather makes the fish tasteless. Elsewhere, studies have demonstrated the importance of fish icing where the level of histamine in mackerel stored at 0˚C for 18 days was low as compared to high histamine level in mackerel stored at 10˚C for only 5 days [8] .
Generally, at a temperature of 4.4˚C, the storage life of fishery products is short- Stomel et al. however, mentioned histamine fish poisoning is a foodborne intoxication related to elevated histamine levels, and therefore the patient can safely eat the same type of fish again with impunity [23] .
The current study showed that most respondents recorded skin rashes (59%)
as being the commonest symptoms associated with scombroid fish poisoning followed by diarrhoea (21.6%) and skin itching (19.4%). The same results were observed by Muller et al., 1992 who reported diarrhoea as a prominent clinical sign in 77% of patients (second in frequency only to skin rash, which occurred in 82%) in ten incidents of HFP involving 22 patients in South Africa [24] . Other studies also mentioned the same symptoms and signs being associated with HFP
. Although there is no information on the incidence of scombroid fish poisoning in Africa, and mortality is usually rare, health care personnel should not neglect it especially to individuals with pre-existing cardiac and respiratory condition such as coronary artery disease and bronchial asthma.
In these patients, serious complications such as cardiac and respiratory collapse can occur in case they eat fish with excessive amount of histamine [25] [26] [27] .
This study also indicated that both salty and fresh water fishes, scombroid and non scromboid can be implicated in scombroid fish poisoning ( Figure 3 and Figure 4 ). Mackerel was frequently mentioned among scromboid fish by fish consumers, followed by tuna and king fish, and for non scombroid fish, Octopus followed by Claria and Nile Perch was frequently listed. Other studies have also implicated mackerel to have been associated with HFP [6] [8].
Conclusion and Recommendation
This study demonstrated low awareness and knowledge of histamine fish poi- 
